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(54) METHOD OF FORMING DUMMY PATTERN 

(57)Abstract: 

PURPOSE: To provide the formation method, of a 
dummy pattern, wherein the problem of a cross talk 
between wirings due to an increase in the capacitance 
between the wirings is solved, absolute differences in 
level of a device are made uniform and the flatness on 
the surface of the device can be enhanced. 
CONSTITUTION: In a device which is provided with a 
multilayer Al interconnection structure, data on a region 
in which a dummy pattern is to be defined is designated 
as Chip, data on a region in which an interconnection 
pattern for an Hayer Al inter-connection is designated 
as IMi, data on a dummy pattern for an Hayer to be 
found finally is designated as IDi, data on a dummy 
pattern region obtained by a data decrement is definied 
as (Chip-IMi)D, and the logical product of the data 
(Chip-IMi)D on the dummy pattern region and 
interconnection pattern data IM(H) for an (i+1) layer or 
dummy pattern data ID(i+1) is found. Thereby, the 
dummy pattern data IDi is generated, and a dummy 
pattern for the Hayer is formed on the basis of the dummy pattern data 
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(57) am] 

[ 3 ft] EM**® *■* l£<fc£ EttM<0 ^PXh- 

i HA 1 E*t(OE«/^^-><Di586S««©7 J "-^* I 

/^->®«0r-^ (Chip- I Hi ) d tfemv, z 
to#$-n*->W&T-2 (Chip- I mi) D t (i + 

1) i(OEi/^->f-^ I y ( i m) X^^-/^- 
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1 

SiB (i »SE»T, I5ai<n) ©^S-M*-^ 
Jg&TSKlSD. H (i + 1) 1©E»/^->t-^ 

com i lO^S-Z^-^x-^tS^T^S-n 

* (1 + 1) g©iS8/^->Xtt^5-A 

HMH13] nS <ntt2«±©W» CO^MEJS* 
» i ■ ( UiffiR-C, 2^i<n) <D^-/^->£ 20 

»j«-r*»cstj, » (i + i) Hfttfs.u-n 

&«js o-i) m<»mw&rt*->7~9 hcomnm 30 
eh 1 ©T-^^siian*««*i»^&*«©5 f -^ 

t» (I + 1) /gO§2$/^~>x-^ <hcQ§&g;®f;:£ 

x-*£sg (i-n momm/^-yT-ttomm 

/t^-XHWOx-^tS <i + 1) MRUm (i - 
1) H(0iiiE*/^->7 s -^t©»aait«k*»ic!) 

i) JB©E«/^->7 J -^t©»a«fc«ta*2©x 



»B¥6«3 2 6 1 0 6 

(i-i) @oe«/^->x-* t<D®mm\zj:%m 

3 Or- * t b 31 V>£x- * r$> * C <h t -r 

31 11 OttfflfcT* l^i^n) 
^->^2^7cE^JT^/^->y r -^^^U, 

->x-*££/£b, 

Sibfc**, MEM^*->m®MMS«. 2L< 
S©H««|«JBr*±5fc»ei/fcC:i:*»«t'r*ll 
6 E«<B2^ 

[11*918] nl (nl42a±Ot» ®*MEtt*l 
SBil (IttKRTN UKn-l) (D^-/^- 

>«»jjrr*KSD. as (1 + 2) i^^niiw 

com i l©^S-/^->r-^l:S^T^^-^ 

c^*^9] Kfa^-/^->r-^ii m (i + 

ffsn^waox-^Tje^sn^ftw^u ^30 
-jfflfeWii* uos# b bTMteig 3 o 

m 

9JE*2 0--S»*E«^*->oft/WiDX^j56a±« 
b< ttflf***ft**bfcft/hE*/^->|BIIBa±T 

89EB3©-«ft*Ejl8A^-><Ofi/hJDXrfffi<Z)l/ 

2 R±fc*n*n««r« - <t 9 e 
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[0 0 0 1] 

immtvmmftm] *38wt4, mm) 
>©»«*»fcHU mz&m&im®mm*Gtz>* 

[0 0 0 2] 

So «S©fttt««0ffc(W-r*B«/^-->€Uvy 

«©^-^>&««r tc5*t, 

*t«f««ttttR^*B«JC**&J&fc, ^SEH©I8 
[0 0 0 3] cn*flftT*&»C, 

Sf/HXTH HI 7 (a) \Z7jk~r£o\Z, /J»ffiffl© 
©017 (B) ^Tcfc^^ E«/^->**#ftUft 

[0 0 0 4] 

8s©»£tt. y-h7H^3 fc^JWfcEttrt*- 
>S»*tUT*5D, **B0ttEaw*->fcl4»«;-c 
*fc<2>©#te©*&tt> *ffiffi©E»/^-> 

iwwrrftfc»fc, ****fc±*/t*-->©»5«>, 

So "T^toS, B18fc*V>T\ It , 1 2 , , I 

i ZA\ E& Co &E&J£9$jL Ci £E*HfflB« 
a<h*rst, Ii - Ii ©EWJ^SCate, Ca^C 
i + Co /2£&0> £fcli - It ©E«WSSCb 

14* cb=Co /2tao, ii - ir ©*D<&<«tt 

[0 0 0 5] ©0^rftt®O»JSC!)*^fe#A6 
ft***, £©*-&, ^-/^-^Efc/t*^©* 

A * - > a»4jBS;^coiSISc^*ISIfc^ d »#* t ^ 3 h 
±JB©E*/^->iTJB©EI8/ , <* 

li:*^Ttt, E«/^->©**fcctoT*ra5 s /x 
-fXKUfCigELT, 019 (A) fc*T»<JBfiiJBl© 



(3) &§8¥6-3 2 6 1 0 6 

[0 0 0 6] *fc, ■■■©WMst/P-feXfcioT 
tt, 019 (B) fc^T£5fc, 3>^^K*-;USB8 

□r*amK©«3 (hi , h* > wi^ots^ 

^©»&fc»4, gg$©&fcSSfflK£R 
IE(Reactive Ion Etching) iCTiPXT SCI tlZl&ZZ. 

io m^mmm<o3>i?!7hft-MztvT\z7gffl 

fcSo 

[0 0 0 7] #389Itt, ±BMKR*T&£nfcfc© 

tL?t?$-rtf-><DBi&jjm£m&-rz>zt\z$> 

So *»W©aSfc<B©BWt4, n>*£ Mfr-;p©Hl 
P^©A^!y*$:«lx.S^i:^T#Stt ! btC, 

rscitfr^So 

[0 0 0 81 

[MS»fttSt»o?9] ±f2BM£jiJ&TSfc3£> 
Id, **WfcJ:*^5-/X^->©»jjttFttTI4, n® 
(ntt2«±©BW ©£HEMM*CT*¥*#tt 

n (i + D e©E«a/i 

©^W^-^x-^Srfe&U ZL<Dmi®<D?$- 

Sfc, »iB©E«A*->Xf4^~/^->£, ft 
(1+1) S©E«/^->X«^^-/^->^^ 

[0 0 0 9] *KWfccfcSffi©^^*->©*j££ 
ifcTtt, ^i® (2Si<n) 09*~n9->*Mf$L 

40 -rsicao, m + mcom o-d b©pe 

* r 5-/t^->S«H^*<B«^s»i i© 

t» ( i + l ) ( i - 1 ) @©ME«/^-> 

r-^tol&astc^smi^x-^i:, ^5-;^- 
>M*6JI 1 Of-*T£*3h5(8«S|»^tim 
©x-^^m (i + 1) *©E«/t^->x-^t©B 
5^ amtcj:sm2©x-^ < h, ^5-/V->fufcj»6|| 
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[0 0 10] Sfcfc, r©^-/^->r-^^ y 
ao^-^si (i + D mmsm u-n sopto 

B^fe**©?-*** ( i + 1) s©se»A^->x 

Vi&fi«of-^tS (i-i) 1©E8;^->t- 

[ooii] *¥tmz£%2Z\zM<D? -y (D 

^E^JT£/1*->x-*£ffl;f U .r©fttt^-:> 

^mmnizk-DTm \ m^v^-w 

L> Z<DEWW->?-?\Z&^T?$-rt?-> 

[0 0 12] *»MlC±*S6»C«©^5-/X^-><0 
iSSJSTH SliJI (lSI<n-l) <Djr*-M? 
->S»«T-5l:S0, K (i+2) B^6InBSt 

^->T-^tlt, » (i+2) B^^lgngSTO 

as 2 or-* sai/3i^T»sna» 3 o^-*T£g 

[0 0 13] 



(4) #B§¥6-3 2 6 1 0 6 

£0 £0££, ff£L<fct ±H®E*/^->x«y 
[0014] **jioy5-^^->**js-r« 

ISlC, ^o±OSOE«g/t*->0&fcS-f, ^(DT(0 
HOE«/t^->*fe#atu ±Ji*WTl©E«/^* 

-/^^->*»i«-r5*^ *&tt±sioE«^^->o 

**<Oii*tC«kSEiRno^DXl--^©raiS«:Rtf« 
Etg®j« i ItEMtto *ff fc* tt* JWfl»S© GIB & 

C0015] s&k, &zm<Dy^-rt9->*w&t 
&&®<D&ft&o&&ftZfcz%ww-yz 

2*5£E?I"r«/t^->7 s -*&ffl«b, iOfttt/^ 
/hffitt<o^5-/t^->£E«/^ ; ->tlPI-©)Hfca 

50 [0 0 16] 3>^^h*-;K0HnXlCfe^T, 
»*)lfc^^T2^±©JB^6±C!>*H03>^^ bm 

&e-r * tm ®m® \z tt±xy$. -i\9 - $ n 
&<T2:i3jfe**. -tote*, 3>^^hWD«»<o 

[0 0 17] 

m (n\z2£k±0mm <D&m$m aie 

SO **ft#T**W#*«K:*^T, &loE«8/^ 

->T-^C04)5Ktt, CAD (Computer Aided Design) 
50 5/XyA*ffl^Tfrtott3. H2IC*^T. E^ 
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/^->r-*£fe£T^i*Jf£UT|g (n-1) 
Wlfel< (Xf7^Sl) , m*TZ<D* (n-1) M<D 

[0 0 18] E«/^->?-**i»>®*fco 
*->?-^©*«*W»fL Ufy^S4) , ESrt 
T^-;^->f-^^Mi (xr^yss) , x 

TttaSfcT*. ^OJ^KLT, $ (n-1) ■fcOlri 

x, ftflWftfcES/^-^-^cDSrtjjtffton*. 

» (n-1) ■©E«/^->5 s -*fcWfcbfcS, X 
T^S6S:gTXf^Sn:lO, #K!fS (n- 
2) llio^t, S (n -1) JR(0«^2:fqtt(0«L3(C 
ioTiMiWoEW/t^-^-^ftWeu &M* » 
1 S£T!^fil©$ra£*8 0 ST. 
[0019] *fc, xf7^s 5 \z&wz>m-n$- 

EH^^-XOfi^SSSE&I^^^S^cr)^-^ (Chip 
-In) lc^UT7 ; -^T r ^^U^>h^^Ht^r<h^ 

rs) ^t-^^ (cup- in) D ije*-ra. 

[0 0 2 0] x-*5^U*>h<h&, &3 

««fc#LT-€-OHHlcE«/^^->©ft/Wl'-^ • K 

Rtf«aB«©ftE«/^->©t5»5«« (in) 

(Id.) ©BIBS*#jLT*0, x 

[0 0 2 1] fit, E0^-/^->««<D^--* 
(Chip- In) d t, m ( i + 1) ■OE«^^->5 i 

I«>i&#fcS. 
[ftl] 

I Dl = (Chip— D X (I*(I*I)+Id(1+1)) 

c©lMiMI«fc*^T, rxj «»a»* % r+j » 



(5) 4MW6-3 2 6 1 0 6 

[0 0 2 2] Z<D£o\ZLT. $>Z>m<0#$-rt*-> 
f-trt&mzmz, *©±JH©E*/«'->f f -* 

rs«AH4BA lE«*iSOr/t-f xolffffiHT* 
*. ^(OrAWXOffiiyD-feX^o^T, KTfcKW 
T*. Pffl*»**«l©*ffifc* : P»)i««2 6LO 

Jfib&ft, y-h«tt4£*>yxx>#U1M H^tc 

[0 0 2 3] jfcfc, CT5HMM2&OT-h«ff4« 
^X*Cl/T-f*>JSA«tf5 21iK:J;-0, L DD (Lig 
htly Doped Drain) fcjg£»SST5 1 0 17 -1 0 19 cm 

S4©IS(CLDDX^6&Mlft^ Si^il 
*«2, y-hSff42fctfLDDX^— y-6&VX^fc 
LTflf:^ (As* ) , j» (P + ) CD<rt>&A£frK 

+ lt«« 7 &»]BK-ra. #V>T> Si O2 (NSG) , 
PSG, BPSG, SOG (Spin on Glass) ^<Z>I6JB« 

**a*avitta*-&fc-frTcvDtfe-c**u, 

cfcoTtt^nSORSrXy^/tyjf BPSGBI 

§80 ot:~9 0 o , c©i9fflsi!kffla&*bT7n--rs 
[0024] cvmmmswz, n* *awB7Rffy- 

h««4±fcsrr3r»>*£ h*-;P9 (y-b«ffi4 
fillcoViTttH^iirr) ^^P-f^o n>*£b*-;i/ 

>^T>^7^10WtoDH> /V)7*9)IT IN 

/Tis^/vy^im »>xa&5 o o*ca±©«a 

U A 1 *atlKKftS*T»a6a^*A^ (ft&A 1 
x/vy^ffi) • ^>yxf>^7?iowsim 
40 SiIS(OEl/^-> (iAli»;^-» li t 
SiBB©^-A*-> (iai^^w^»» i 

2$, Ti, AlSiCu, T i ON, T i Nf?©!!^ 

•T»tiE-ra. £©<h£, iai^s-;w->i2© 

A*->x~*te, ft 1 ©USSU^lC 1 = 1 £ttA*T 

[0 0 2 5] &\Z> ^^XTTEOS S i 0 2 , 0 3 
TEOS Si0 2 Wft@nm8flE«dl/ft« 4 SO 
G£3-x^>^ lyfAy^btlAlgJHIii 
Id^StBtf^X^TEOS SiOz , o 
50 3 TEOS Si0 2 &«8[UTIBmiej»Rl 3&»dG 
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(6) 



6-32 6 10 6 



10 



•r*. z<Di§mimmi 3 tic iaibw 

^1 5Tffl£&tTo &*5, ^>^f>y7?l 5 left 

[0 0 2 6] «HT, Sg2SaOB2g|/^--> (2 A 1 
E*/1*-» 1 6fttfM£2BB<&^S-/^-> (2 
Al^W^-» 17£, Ti, AlSiCu, T 

iON, t i N&om&mvMfc-rz. Z.(DtZ, 2 A 

T31, 41iPi^ flIRIttftR, 3>**b8S, 3 A 
1, 4A1B8/W->19, 2 0^3A1^-;^ 

[0 0 2 7] ±ai/fct5K: % ftJB0^5-/^->ft 
—l\9->*f—9 Id. £&&U ^C0/^->-r-^ I 
fc±D, H3#6M5**J;5K, 3AliB»/^-> 

19 0TtCttlAi f 2AlIi/V->ll l 16ft 
tflAI, 2A1^-W->12, 17*tE*n, 
T/HX«Bfc*W3AlB§/V->l 9, 2A1 

[0 0 2 8] ±E» 1 Sai«©*&l4, 5Z? 

-fX*ffi<Z>a««fc*3lr>-t\ tol (2^m^n) CD A 

lE»/^->3WE*nfc*«rtfc, 8111*581 (m 
- 1) !£T£>A 1 E»/^->XttA 1 
>*E-r*«ljaET?*5&a6, B3*S9l&*ftJ:5fc* 

«ESfi«^»E«iR*<o»iii^#ftAaas4t±i; 

l) JBOE*^^->XJ±* r 5W^->3i*E*n5« 
«<k 0 v^^tcET^ck 5 let"*. 0J*tf, B4fc 

wl-J^C, 2AlEI/^->16M2Al^- 40 
/^->17£, lAlE«/^->llStflAiy 
i=-/^->l 2i0fcft*-jaBia«»rtlDfcE'r 

[0 0 2 9] -^E«aJ4, A1E*0^ 

I D 1 3 = (Chip— I Mi — I DM 
^T^ASttSX-* I DI3 * 

I d 1 3 = (Chip— I mi — I D t 1 

[0034] &\z, ^^/^->M^ey$-/^ 



a©«*c«3£4n*. ^os»«»jc[)«^o<k'5ic, ai 

EH/^-^fttfA 1 3^— -tlifcVK \Z 

mnxT%<DA 1 KHi/i*->fttfA 1 ^-a*-> 
<kDfcrt«UcET&<t5fc:1-ac:i:teJ;t), B4*>&W 

[0030] &\z. *§m<Dm2$mmz^rms<D 

?£Chip, JBiHAlE«/^->T**«*»fttf« 

S3B©ftE»/t^->©fi8&^Jia(Dr-^& I mi, g 

t-r«. y5-A^->*fi*-r^*««*6E 

S/^^-XDiSftSfiWSlftVifciHJa©?-^ (Chip- 
hi) t:^lTf-^T^ £ U J* > b 
oTf6n§y^-/^->g^r-^^ (Chip— I 

[0 0 3 1] jfcr, ^^;^->®«(Dt-^ (Chip 
- In) ■ fc, 8 <l +1) B. 8 (1 -1) Ho&E 

«A*->©i5fca«*<&'7 f --* Imo + i>, I xi- 1) t 
*Idii 

Dk2] 

I d » 1 = (Chip— I H I ) D X h(|+t) X IllU-l) 

*^T> *ST4ietl^T-^ I di 1 ' 

Ok 3] 

I d i 1 



= (Chip- 



I Ml ) X + X Im(i-i) 

[0 0 3 2] &\Z, ^a-/^->l#^^-/V 

*fc, 9 (i + 1) B©E*W*->©i5»*«*©x 
Im(im> tojia«*tsjkiCfcJ:D* ^20^ 

[ft 4] 

I DI2 = (Chip— I Ml — I Dil ')d X h(|tl) 

[ft5] 

1 0 1 2 = (Chip— In - I d 1 1 ') X I » > 
[0 0 3 3] #tC, ys-A'^-XS^^ys-A'^ 

««©7*-*i. M! (i-D l»B*lrt*->©i5* 
5S«Ot-? I »<<-i) fcOMSKSfcSJtofifcJ;*). 
S3»^5-/^->x-^ I di 3 £#8&5. 
[ft 6] 

— I Di 2 ' ) D XIh(|-l) 

* «7] 

— I D I 2 ' ) X I M ( I - 1 ) 

SI»Vi&»«©»4C0y5-/^^~>7 s -^ Idh 
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(7) 



*H¥6-3 2 6 10 6 



[&8] 

I DM — (Chip - I M I — I D ( I ' - 

^■LT, -A^-Vx-^ I 0 I 1 , I D I 2 , 

1 p. s , i dm ®»a»fcfc*;taSfc,kD, SttttfcR 

[&9] I D l = I 0 » 1 + Id.2 + Ioi3 + IdI4 

[0 0 3 5] ±5EUfccfc3fc, £od®2^»J(-££x 

-^U(ui), Iici-D *ffl^TlB*aH»JfWfcJ:o 
Xtt*-n9->T-9 Id. *£jfc"ra£fc*iTSS. 
B 6 tt, £ 0/^ - >x-^ I o ■ fcSt5ViT»jfiS n& 
^5 W**->ft*TaWttt4JBA 1 BaSKSitCD^A 

»««W2*Locosj«wc,fc'3T»j«u 

[0 0 3 6] ^tc> «75HMHt2XW-hmi4C # 

ZMfctZl 0 17 -1 0 19 cm- 3 OigS^^N- ttflk 
■ 5&»jfiU £SKLDDX^—tf-6£y-h®ffi4 
*?#IMtt2, y~MKI4R 
tfLDDX^-^6£VX£f;:bTAs + , P* 
>&A£frK 3Ba&»«ia*llaL/Tl 0 20 cm- 3 K± 

o*fli*»aN* sttii7«»Ar«. si o 

2 (NSG) , PSG, BPSG, SOG^<7>»»JBI£ 

»**«vJtta*-&t)*TcvDttT*a[u 
[0037] ^©iftftKs*^ n+ mmi&w- 

h«ffi4±fcST*3>**h#--^9 (y-htt@4 

7>^7^10OftbDl:, AU7^^;HiN/Ti 
ftX/ts/*Lfc1& >)XAS5 0 0t:a±CDii5SlCfto 
fcttflBTAl (SI**) *Wnm^y?U Al 

yi0ft»j«U&«, lAlEttl lRtflAl*^- 
/W->12fc Ti, AlSiCu, T i ON, Ti 

->12©r^ft *2Hfc9©»«Sdl«l;:i=l 

[0 0 3 8] #Cl£* y^XTTEOS S i O2 , 0 3 
TEOS S I 0 2 *&jR?nmSaJMl,&& SO 

L*4«Btf^7XTTEOS S i O2 , O 

3 TEOS Si0 2 ««KLTffMtUHI13ft*jS 50 



I D 1 2 * — I D I 3 ' ) D 

-r*o m*r* 2Aisii6&r;2Ai^-/^- 

>17£, Ti, AlSiCu, TION. T i N^CO 

nor-^fl ft2HR9©ftffl«5*K:i = 2Sft 
A-T*;iiK:«koX*SSn*. RT3JB. 
IBMIBftR, n>^^h8B, 3A1, 4A1E8/^- 
>19, 2 05tf3Aiy5-/^->2 1ft 
fcr/ntXT^jSaftXl^EiKfe*. £©<h#, & 
1CDA 1 y>-/^->«/^->r-^H &2 

[0 0 3 9] Tfcfr^ ±»Lfci&2giM»JK:;&^X 
V>X^-/^->®« (Chip- I m) d ft»«U # 

tc<to, ±h©e«/^->"r>*&si% *na^o 

lE»M*«&ffi*Ta*. 

[0 0 4 0] B7K:*^T, Ii , 1 2 , 1 3 £A IE 
& Co ftE«LLTH«, Ci *B«MRIiirftft2:'f & 

mo] 

Ca = Ci + (2Co Ci ) / (2Ci + Co ) 
<h£D, *1tli - 1 3 IHttCbtt* 
[ftl 1] 

Cb^Ci /2+ (Co Ci ) / (Ci + Co ) 
ttiZ. Tftfe*, 1 2 - 1 3 ffl®&Cb\t, 1 1 - I 

a-/^- >fltt£Bfcft*tt Afct&fcM \Z tk* % t /Jn 

©X^-XS¥a«3&WriHDJE<R«-rtl«, 1 2 - 

1 3 iH«*cb**a-c**u^*T/ha<r6^t 
fe^jtix^^o -Ockaic> a iE*m««*/h*<T 

^^^chtcj:0> cio««tiBH-raE«Ho^nxb 

[0 0 4 1] Jfcfc, ±»L&»2SaB«0*»«fcO^ 
X, H8 0TffiH^St?ViTKM1"S. d<B*»WX 
tt, ^^»>W?-? (Ch 

ip- I m) d #6, *2, ^4R^IS6C0iSSS»^;T 

^JftStlSftx-^ Ion f I D i 2 , Idis ^St?[< 
^^ICcfcoT^-/^-^-^ Id. Sr**S. 
»1 2] 

I Mi = (Chip— I Ifl) 0 — Io.l — I D.2 — I D 1 3 

^0y^->7-^ Id. {^S^T^a-/^->^ 
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[oo4 2] z<D&mmr\t, m2o^mm^^\z 

^^-/^->x-^^ffl^T^a-A^-~>^ (Ch 
IP- In) d ft*MHLfc©fc*fU ±»RtTFJi©MB 

ffll>T^*-A*->£« (Chip- I «i) D fcXUyh 
SAtU 3a0O^$-^->(H« (08CD&»««) 

3 6fctt, ^5-A*->®« (Chip- I Mt ) d 

[0 0 4 3] ^tC, yiJyH (Grid) 2r5*fcafflL 
SKftS^r-rSrA'YXfcfe^T, -WtUT, 01 Old 

W->f-^tl TH&<i <o*ft 6 ft * ft 

tt/1*->, **««Ttt, SI 1 (3 
X3) B©iEiEr»©*^6ft5iE**©fttt/1^--> 

l < s oH«&*«6Ta ± o fcwgs n*. 
[0 0 4 4] ^ Si BcoM^Si («mftb«tibo 

fttt/^->*SftS:y5W^->x-**lDp* S 
•IMfc***-*** i 10^-/^->t-^& I o i 

£TS. 5fc1\ EHA*->x-* I - 1 IcftLTx-* 
^>*U*>hft*>tt*££l;:±oTx-* ( I m + 
a) Sr-S'-f >^U^>hitt, 

[0 0 4 5] jfcfc, x-^-f >jrU^>htJ:-3T*6 
n/cr-^ (Im+a) tPS—ft?—*?-*!*, <h 

i D»*5«U9[< c tk:±t>T» i mQ9*-n9 

[St 1 3] I di = Idp- { (In+a) x Up} 

\t\ tvmmmzk*?—? Odi + i ».)**» 

iBO*»WftE«^^->x-^tft0, 



(8) ®B8¥6- 3 2 6 1 0 6 

[0 0 4 6] Z<D£?\Z, SlBO^-^->f- 
^lDifi±jjrt-SlcaD> «»«©*ft»©*^Sft 
2 ^Em-a/l*-:^-* I dp 2: 
fflSU £<&ftttA*->x-* Id,&81JI0>E*/'< 
* - >x- * 1 1 . t ^SStMS-T * ± 5 fc Lfc 21 1 fc ± 

J0 (Cft^Ttt, tE*©«k5fc/hSftft«/^->*2*7C 
*SflE**ftfttt^^ - >ft 2 JKtcEWT S ck 3 Vtc 

[0 0 4 7] » i B<&Ei»/^->7*-* I g » IC 

^TSt-^^ U * > h*a £E$A*-><Z>x1f 

#<ftsftv>. 

[0 0 4 8] h*-;POjDXO|Rfcigffl 

$n5«s©S4»c«?,^^/^->T-^ 

rt*->T-*ftfe*f K (i +2) 

-*<h$;T£) cDf&§ft£<b5 Ut>^S1 1) . 21 
OsftSftx-* ffll0T-^) £D it 

IB (1 + 1) 103>?^M8t-^, IP^Si 

ftV> 0 

[0 0 4 9] MV^T, 3>^jrh§WO**aiC*»t 
Sffc-e-Sfefe^ ISSSlx-^Diitc^LTr-^-f > 
^ U ^ > h 21 tfcioT^f >^ U ^ > hx-^ 
40 (S2CDX-*) D i2 &#^ Ufy^S12) . ^ CO 

w^^->fcJ:t>T**©E«/^-->at«*Lftv^J: 
^tc, <>^U^>h'7 ; -^D i 2^e>E^A , ^->7 f - 

oTif-^ (S3C0x-^) Di 3 S*»5 Ut7^ 
S 1 3) . 

[0 0 5 0] ft£, E«/^^->x-^M> C7)-T>^U 

^>hfitct3^Ttt, E«/^^->©»<Mnx-tfts 
50 -i D K±«b<tt»ft«Eft^raHfcft6ftVi»/hEt«/t 
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3* Wz, 8x-*Di 3 £#LTx-*^f 

* -f U ^ > h *3^»* £ t tc£o TfcllWfci'S - 
A*->x-*Di Wfy^SU) . ZL<D 

m'bmx^mv i / 2 aifcwer&iBKsw* a. 
[0051] xfyys 1 4©fflac<to, *»sn& 

^-*tt«*r*. roxxy^s i 4©jaatt> eh 

OM*Cfe^ e EJI^-><D¥Sfcfci:tJT<D7-X 

14t6^T, a, d»XJ-y?S 1 SfCfctfS-f 
U ;*> hIAMa, btf^f^^S 1 4fc:m*£*f>£ 

U ESA*->fflK (2a + b) ©^F^y^rtS* 

[0 0 5 2] 0. 3 5umMfc*^T, -«tbT, 

>h!AMafi 

[ftl 4] 5 jum^AMa^l /zm 
AMbU 

[ft 15] Um^2XAMb^5/im-2xAMa 

[»C16] 0. 5 /im^AMb^ 1 . 5/im 

[0 0 5 3] HI 5 14, 01 3<D^m\Z&?T±f$L2tl 

w^->«rr*«*tf 4RA l E**|jBW>r/wx 
<2fSrffi^T&£, ££T, SB4Jf-?glJI<Z>&A IEH 
/^->S4A1-1AK 4 A 1 <Df8MW&—>t 3 

a i <Dmw^?->t*mm-tz>2-D<D-i>?>; s*- 

M4cont , 4 c om , 3 A 1 (OSi/^- >t 

2 A 1 <DmWW-yt&mffitZ>ny*9 h*-;P* 

3 c o n> 2 A 1 ©BSR^^— >t 1 A 1 (DfHBirtj?- 

[0 0 5 4] 01 5fc6Vrc £ 1 B£Sg2 SlCfctt* 
■©£«CttA !EI8A*~>**#ftUfcV^ ±a^L 
fc4jS*j@l;:b&a*^T, »lJBfctt3 0±<B4con 

Hte2 0±£>4 con©3>^ hffl»r-*£ffi^T 
2«$n*. s i^co^^-/^^->co^^(c^ 



(9) 4$BB¥6-32 6 1 0 6 

u si 6*#flauo^s6fc»a-r«, ^ sue 
tti a \ W*n*->im\ 6 (A) fcs-riiK:;^ 
-->^£n> m3m, jmmcbsai, 4aies 

/^->^16 (B) [C^T<fc5fc/1*-->:?3 
n> S6fc4coni , 4con 2 © 2 CDn>*£ 

[0 0 5 5] 4con 2 <DU y$>? K*— ;p 

©Tl:«i a iB&i?->At#tt?s 4 c 

on. <Dny$>; Vi£-)V<Dy\z<Dfr#*—n9-yifi 

10 MfcZtlZZtfofSiZ. frCDrtf-yT-fKDkMzm 
LTfck 016 (C) tC^Tid^ 4coni on> 

^T, 016 (D) tC^TiatC, 1AI^-/^- 

[0 0 5 6] £CD£?fc:, 3>^^h3|>-;K7)jDXtC^ 
V>T, *SB^^^T2^±<7)B^6±(3DSS(03>^ 

fcL 3Altf>^£) **— SfcU, S&fcSA 1E«/^- 
>±<D»raR®BJJfcH-fcfcS&«>, 4 com , 4 

con 2 (Day?? htit-frcomn&v/tyyttitoz 

[0 0 5 7] 

Omnium a±RWbfc±5K:, *»WCJ:n«, 

50 E8/i^->x«^-/^->&#iib> rn^co/^ 

*-n$-y"r-?*%L$LL, z.<D#*-rt*?-y?- 
*\z&^x¥^-n$-y*Bfc?z>&5\zLltZLt 

±-C€r*£fcfc&5. ±»©ES/^->X 
tt^ a -/^ -yi)Wl&t£ n*<B« J; 0 fejEVifiJKfc^ 

[0 0 5 8] &tz, &%m<D?^-w-y 

mz, %:<D±.<Df3<D$i&rt&-y<Dfrtet>? > ^r<DT<D 
H©E«/ , «^->*fe#*U ^n^<DA^->r-^ 

>^^T^>^^lctyc^^tc c tO> E»/^->(7>^ 
ffi©««fc*ViT, ±SOE«/^-> 
50 oT<Dfrfci??. ®<Dmmz<bm#mz?*-ni7-y 
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jWESIx«*, £fcte±Ji©ESI/^->©T£l$<ffi 

[0059] $6ici, »siB^5-/^->s}gja"r 
£»£ia©E«/ , <*->5 i -* t©a^r- 

[0060] z<D&$\z, *5zmz&z>?*-n*-> 20 

n j>gg^ A 1 E*#jg£©&»© 'JV^77^ Xg 

[0 0 6 1] *fc, 3>^^h*-^©jnXfc*5^T, 
**JifcOV>T2:3±©«*Yi5±©ftJB©n>** 

[0ffi©(a5m&iaw] 

[0 1 ] *5WHc<k*SJ 1 ^«©¥ffl*&BIT**. 40 
[0 2] *«Wfc±ajBl«««fc*^*E«^*-> 
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[0 3] *56M©»l*lfi«K:«*7 ff /HX©BfBHT 

[04] *»M©»lSW|f|©*»«IC«*7 s /WX© 
$r®0-C&£o 
[05] *M©lB2mMO¥lir«*HTft& 
[0 6] *»W©»2j|JM1fc:««9 s /HX©WfHBIT 

ra7] *«n©«2sttKflic«(t«AiEiin«s© 

[0 8] *»a©JR2|ORMoKRm©W«H[g"Cft 

[0 9] *«M©SB2safi«©*»«K:«*x/t>fx© 
#r®0T&S. 

[01 o] *5m<D%zmm\\z&ttzmkni?->m 

[01 1] *»W©JB3jiaMlfc*»*^5-/ , «*-> 
0T&£, 

[012] **M©»3*««lC*^**«fE«/ , «^- 

>0T&£. 

[013] *KM©a4*««fc*^a^-/^^-> 

[0 l 4] E«A^->©¥S<b^t^T©7-x h ■ 
y-Xfco^T©R91Brc*£. 
[01 5] *«M©a4^««fc«5x/WX©BfffiH 

[016] ysw^->s»rit-r*5asfc*w*ftJB 
[017] ae*«&^-r¥ffi*ftH-c**. 

[018] «#«©HHjft«KWT*fc»©A 1 6BRI 
**©*fcHT»*. 

[019] n>^£ h*-^©lraxfcoViT©tiE*«»c 
«Sx/Hx©»fiBHT**, 

l Pfi*«*»« 

4 

1 l iAlEft/t*~> 

12 lAl^-/^> 

1 3, 1 8 mmrnmrn 

16 2AlE«/^-> 

17 2Al^-/^-> 
19 3AlE«/^-> 

2 1 3Al^-/^-> 
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